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Ʌɟɱɟɧɢɟ ɤɨɪɚɥɥɨɜɢɞɧɨɝɨ ɧɟɮɪɨɥɢɬɢɚɡɚ ɤɚɤ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɨɣ ɮɨɪɦɵ ɦɨɱɟɤɚɦɟɧɧɨɣ ɛɨɥɟɡɧɢ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ 
ɞɥɹ ɭɪɨɥɨɝɚ. ɉɟɪɤɭɬɚɧɧɚɹ ɧɟɮɪɨɥɢɬɨɬɨɦɢɹ ɹɜɥɹɟɬɫɹ ɨɩɟɪɚɰɢɟɣ ɜɵɛɨɪɚ ɩɪɢ ɞɚɧɧɨɣ ɩɚɬɨɥɨɝɢɢ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɭ ɦɧɨɝɢɯ ɩɚɰɢ-
ɟɧɬɨɜ ɢɦɟɟɬɫɹ ɪɟɰɢɞɢɜɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɧɤɪɟɦɟɧɬɨɜ. ȼɟɪɨɹɬɧɨ, ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɵɹɜɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ, 
ɯɢɦɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɦɨɱɟɜɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɨɫɧɨɜɨɣ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ 
ɩɚɰɢɟɧɬɚ ɫ ɧɟɮɪɨɥɢɬɢɚɡɨɦ. ȼ ɩɟɪɢɨɞ ɫ 2008 ɩɨ 2011 ɝ. ɜ ɨɬɞɟɥɟɧɢɢ ɭɪɨɥɨɝɢɢ ɊɨɫɬȽɆɍ ɩɟɪɤɭɬɚɧɧɭɸ ɧɟɮɪɨɥɢɬɨɬɨɦɢɸ ɩɨ 
ɩɨɜɨɞɭ ɤɨɪɚɥɥɨɜɢɞɧɨɝɨ ɧɟɮɪɨɥɢɬɢɚɡɚ ɜɵɩɨɥɧɢɥɢ 101 ɩɚɰɢɟɧɬɭ. Ɇɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɭɞɚɥɟɧɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹ-
ɥɢ ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɦ ɚɧɚɥɢɡɨɦ. ȼɵɹɜɥɟɧɨ, ɱɬɨ 60,4% ɤɨɧɤɪɟɦɟɧɬɨɜ ɢɦɟ ɸɬ ɫɦɟ ɲɚɧ ɧɵɣ ɫɨɫ ɬɚɜ. ɍ ɩɚɰɢɟɧɬɨɜ ɫ ɪɟɰɢɞɢɜɧɵɦ 
ɤɨɪɚɥɥɨɜɢɞɧɵɦ ɧɟɮɪɨɥɢɬɢɚɡɨɦ ɜɵɹɜɥɟɧɵ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɤɚɥɶɰɢɟɜɨ-ɮɨɫɮɚɬɧɵɯ ɢ ɤɚɥɶɰɢɟɜɨ-ɨɤɫɚɥɚɬɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ 
ɢ ɫɧɢɠɟɧɢɟ ɞɨɥɢ ɭɪɚɬɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɛɨɥɶɧɵɦɢ ɫ ɩɟɪɜɢɱɧɵɦ ɧɟɮɪɨɥɢɬɢɚɡɨɦ. ɍɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɤɨɧɤɪɟɦɟɧɬɨɜ ɨɬ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ ɩɪɨɠɢɜɚɧɢɹ ɩɚɰɢɟɧɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɱɧɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ 
ɫɨɫɬɚɜɚ ɦɨɱɟɜɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɧɟɦɚɥɨɜɚɠɧɨɣ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɥɨɜɢɣ ɞɥɹ 
ɯɢɦɢɱɟɫɤɨɝɨ ɥɢɬɨɥɢɡɚ ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɪɟɰɢɞɢɜɚ ɧɟɮɪɨɥɢɬɢɚɡɚ.
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Treatment of staghorn calculus as the most dificult forms of stone disease is a challenge for the urologist. Percutaneous 
nephrolithotomy is an operation of choice for this pathology. Nevertheless, many patients have recurrent formation of stones. It 
is probable, that the impact of the identiied metabolic disorders, chemical components of urinary stones may be the basis for 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɨɞɢɧɚɤɨɜɭɸ ɫɬɟɩɟɧɶ ɞɢɥɚɬɚɰɢɢ ɩɥɟ-
ɱɟɜɨɣ ɚɪɬɟɪɢɢ ɩɪɢ ɩɨɫɬɨɤɤɥɸɡɢɨɧɧɨɣ ɝɢɩɟɪɟɦɢɢ ɭ ɥɢɰ 
ɫ ɪɚɡɧɵɦɢ ɬɢɩɚɦɢ ɪɟɝɭɥɹɰɢɢ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, ɫɞɟɥɚ-
ɥɢ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɥɟɱɟɜɨɣ ɚɪ-
ɬɟɪɢɢ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɞɜɢɝɚ ɭ ɥɢɰ ɸɧɨɲɟɫɤɨɝɨ ɜɨɡɪɚɫɬɚ 
ɫ ɝɢɩɟɪɤɢɧɟɬɢɱɟɫɤɢɦ ɬɢɩɨɦ ɝɟɦɨɞɢɧɚɦɢɤɢ ɦɨɠɟɬ ɛɵɬɶ 
ɫɜɹɡɚɧɚ ɫ ɜɵɹɜɥɟɧɧɨɣ ɭ ɧɢɯ ɩɨɧɢɠɟɧɧɨɣ ɩɨɞɚɬɥɢɜɨ-
ɫɬɶɸ ɩɥɟɱɟɜɨɣ ɚɪɬɟɪɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɫɥɟɞɭɟɦɵɦɢ 
ɫ ɝɢɩɨ- ɢ ɷɭɤɢɧɟɬɢɱɟɫɤɢɦ ɬɢɩɚɦɢ.
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Ввеąение
Ɇɨɱɟɤɚɦɟɧɧɚɹ ɛɨɥɟɡɧɶ (ɆɄȻ) ɢɦɟɟɬ ɜɟɫɶɦɚ ɲɢɪɨ-

ɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 3% ɫɥɭɱɚɟɜ ɜɫɟɯ 
ɛɨɥɟɡɧɟɣ. ȿɠɟɝɨɞɧɚɹ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɆɄȻ ɜ ɦɢɪɟ 
ɫɨɫɬɚɜɥɹɟɬ 0,5–5,3% [3]. Ʉɪɚɣɧɟ ɧɟɩɪɨɫɬɨɣ ɹɜɥɹɟɬɫɹ 
ɡɚɞɚɱɚ ɥɟɱɟɧɢɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɫɥɨɠɧɵɯ ɮɨɪɦ ɦɨɱɟ-
ɤɚɦɟɧɧɨɣ ɛɨɥɟɡɧɢ. Ʉ ɢɯ ɱɢɫɥɭ ɨɬɧɨɫɹɬ ɤɨɪɚɥɥɨɜɢɞɧɵɣ 
ɧɟɮɪɨɥɢɬɢɚɡ (Ʉɇ) – ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, 
ɨɬɥɢɱɚɸɳɟɟɫɹ ɨɬ ɨɫɬɚɥɶɧɵɯ ɮɨɪɦ ɦɨɱɟɤɚɦɟɧɧɨɣ ɛɨ-
ɥɟɡɧɢ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɷɬɢɨɥɨɝɢɟɣ ɦɟɯɚɧɢɡɦɚ ɤɚɦɧɟ- 
ɨɛɪɚɡɨɜɚɧɢɹ, ɫɩɟɰɢɮɢɤɨɣ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɥɟ-
ɱɟɧɢɹ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɩɪɢɧɹɬɵ ɤɨɧɫɟɪɜɚ-
ɬɢɜɧɵɣ ɢ ɚɝɪɟɫɫɢɜɧɵɣ, ɬ. ɟ. ɯɢɪɭɪɝɢɱɟɫɤɢɣ, ɩɨɞɯɨɞɵ 
ɜ ɥɟɱɟɧɢɢ Ʉɇ. ȼ ɷɬɨɦ ɫɦɵɫɥɟ ɢɞɟɚɥɶɧɵɦ ɥɟɱɟɧɢɟɦ 
ɩɚɰɢɟɧɬɨɜ ɫ Ʉɇ ɹɜɥɹɟɬɫɹ ɯɢɪɭɪɝɢɱɟɫɤɚɹ ɷɥɢɦɢɧɚɰɢɹ 
ɤɨɧɤɪɟɦɟɧɬɚ ɢɥɢ ɱɚɫɬɢɱɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɟɝɨ ɦɚɫɫɵ, 
ɨɤɚɡɵɜɚɸɳɟɟ ɩɨɡɢɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɞɢɧɚɦɢ-
ɤɭ ɜɟɪɯɧɢɯ ɦɨɱɟɜɵɯ ɩɭɬɟɣ ɧɚ ɫɬɨɪɨɧɟ ɩɨɪɚɠɟɧɢɹ [4, 
9, 10]. ɒɢɪɨɤɨɟ ɜɧɟɞɪɟɧɢɟ ɜ ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤɬɢ-
ɤɭ ɩɟɪɤɭɬɚɧɧɨɣ ɧɟɮɪɨɥɢɬɨɬɨɦɢɢ (ɉɇɅ) ɩɪɢɜɟɥɨ ɤ 
ɩɨɜɫɟɦɟɫɬɧɨɦɭ ɫɧɢɠɟɧɢɸ ɬɪɚɞɢɰɢɨɧɧɵɯ ɨɬɤɪɵɬɵɯ 
ɨɩɟɪɚɰɢɣ ɩɪɢ Ʉɇ, ɨɞɧɚɤɨ ɛɟɡ ɦɟɬɚɮɢɥɚɤɬɢɤɢ ɜ ɬɟɱɟ-
ɧɢɟ 5 ɥɟɬ ɩɨɱɬɢ ɭ ɩɨɥɨɜɢɧɵ ɛɨɥɶɧɵɯ ɦɨɱɟɜɵɟ ɤɚɦɧɢ 
ɨɛɪɚɡɭɸɬɫɹ ɜɧɨɜɶ, ɛɨɥɟɟ 60% ɜɫɟɯ ɪɟɰɢɞɢɜɨɜ ɢɦɟɸɬ 
ɦɟɫɬɨ ɭɠɟ ɫɩɭɫɬɹ 3 ɝɨɞɚ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ 
ɤɚɦɧɹ [2, 5, 6]. ɇɚɪɹɞɭ ɫ ɜɵɹɜɥɟɧɢɟɦ ɧɚɪɭɲɟɧɢɣ ɦɟ-
ɬɚɛɨɥɢɡɦɚ ɡɧɚɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɦɨɱɟɜɵɯ ɤɨɧ-
ɤɪɟɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɦɟɬɚɮɢɥɚɤɬɢɤɢ ɤɨɧɤɪɟɬɧɨɝɨ ɩɚɰɢɟɧ-
ɬɚ ɫ ɭɪɨɥɢɬɢɚɡɨɦ [7, 8]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟɦɢɪɧɨ 

ɩɪɢɡɧɚɧɚ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɨɱɟɜɵɯ 
ɤɚɦɧɟɣ. ɉɪɢɦɟɪɧɨ 70–80% ɦɨɱɟɜɵɯ ɤɚɦɧɟɣ ɹɜɥɹɸɬɫɹ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɤɚɥɶɰɢɹ: ɨɤɫɚɥɚɬɵ, 
ɮɨɫɮɚɬɵ, ɤɚɪɛɨɧɚɬɵ. Ʉɚɦɧɢ, ɫɨɞɟɪɠɚɳɢɟ ɫɨɥɢ ɦɚɝ-
ɧɢɹ, ɜɫɬɪɟɱɚɸɬɫɹ ɜ 5–10% ɫɥɭɱɚɟɜ, ɨɧɢ ɱɚɫɬɨ ɫɨɱɟ-
ɬɚɸɬɫɹ ɫ ɦɨɱɟɜɨɣ ɢɧɮɟɤɰɢɟɣ. Ʉɚɦɧɢ, ɹɜɥɹɸɳɢɟɫɹ 
ɩɪɨɢɡɜɨɞɧɵɦɢ ɦɨɱɟɜɨɣ ɤɢɫɥɨɬɵ, ɫɨɫɬɚɜɥɹɸɬ ɞɨ 15% 
ɜɫɟɯ ɦɨɱɟɜɵɯ ɤɚɦɧɟɣ, ɩɪɢɱɟɦ ɫ ɜɨɡɪɚɫɬɨɦ ɨɧɢ ɜɫɬɪɟ-
ɱɚɸɬɫɹ ɜɫɟ ɱɚɳɟ. ɇɚɢɛɨɥɟɟ ɪɟɞɤɢ ɛɟɥɤɨɜɵɟ ɤɚɦɧɢ –  
ɢɯ ɨɛɧɚɪɭɠɢɜɚɸɬ ɜ 0,4–0,6% ɫɥɭɱɚɟɜ (ɰɢɫɬɢɧɨɜɵɟ, 
ɤɫɚɧɬɢɧɨɜɵɟ ɢ ɞɪ.), ɨɧɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɚɪɭɲɟ-
ɧɢɢ ɨɛɦɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɨɪɝɚɧɢɡ-
ɦɟ ɛɨɥɶɧɵɯ [11]. Ⱦɥɹ ɪɟɝɢɨɧɚ ɸɝɚ Ɋɨɫɫɢɢ (ɜɤɥɸɱɚɹ 
ɪɟɫɩɭɛɥɢɤɢ ɋɟɜɟɪɧɨɝɨ Ʉɚɜɤɚɡɚ), ɷɧɞɟɦɢɱɧɨɝɨ ɤ ɧɟ-
ɮɪɨɥɢɬɢɚɡɭ, ɢɡɭɱɟɧɢɟ ɷɩɢɞɟɦɢɨɥɨɝɢɢ, ɯɚɪɚɤɬɟɪɚ ɡɚ-
ɛɨɥɟɜɚɧɢɹ ɦɨɱɟɤɚɦɟɧɧɨɣ ɛɨɥɟɡɧɢ ɢ ɷɬɢɨɥɨɝɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɡɜɢɬɢɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɢɦɟɟɬ 
ɨɫɨɛɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ [1, 3]. ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɥɢɬɟɪɚ-
ɬɭɪɟ ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɨ ɯɢɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ 
ɷɥɢɦɢɧɢɪɨɜɚɧɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɩɪɢ Ʉɇ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɥɚɧɞɲɚɮɬɚ ɦɟɫɬɧɨɫɬɢ. Ɍɚɤ ɤɚɤ ɸɝ Ɋɨɫɫɢɢ ɩɪɟɞ-
ɫɬɚɜɥɟɧ ɢ ɝɨɪɧɵɦ, ɢ ɪɚɜɧɢɧɧɵɦ ɥɚɧɞɲɚɮɬɚɦɢ, ɬɨ ɡɧɚ-
ɧɢɟ ɪɚɡɥɢɱɢɣ ɜ ɯɢ ɦɢ ɱɟɫ ɤɨɣ ɫɬɪɭɤ ɬɭ ɪɟ ɤɚɦ ɧɟɣ ɤɪɚɣ ɧɟ 
ɧɟ ɨɛ ɯɨ ɞɢ ɦɨ ɫ ɩɨ ɡɢ ɰɢɢ ɢɡɭɱɟɧɢɹ ɦɟ ɬɚ ɛɨ ɥɢ ɱɟɫ ɤɢɯ ɪɚɫ-
ɫɬɪɨɣ ɫɬɜ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɟɰɢɞɢɜɚ ɤɚɦɧɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɢ ɩɨɧɢɦɚɧɢɹ ɦɟɯɚɧɢɡɦɚ ɪɨɫɬɚ ɤɚɦɧɟɣ.

Метоąика исслеąования
Ɂɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ (2008–2011 ɝɝ.) ɜ ɭɪɨ-

ɥɨɝɢɱɟɫɤɨɣ ɤɥɢɧɢɤɟ ɊɨɫɬȽɆɍ ɉɇɅ ɩɨ ɩɨɜɨɞɭ ɤɨɪɚɥ-

building a management of individual patients with nephrolithiasis. In the period from 2008 to 2011 in the urology department 
of Rostov state medical university percutaneous nephrolithotomy on staghorn calculus completed 101 patients. The mineral 
composition of the removed staghorn calculus was determined by x-ray phase analysis. It was found that 60,4% of urine 
stones are of mixed composition. In patients with recurrent staghorn calculus revealed an increase in the proportion of calcium 
phosphate and calcium-oxalate stones and decrease of uric acid stones compared with patients with primary nephrolithiasis. 
The dependence of the chemical composition of stones on the terrain of habitat of patients. Thus, the exact identiication of the 
urinary stones composition by x-ray analysis is important in determining the conditions for chemical destruction and prevention 
of recurrence of staghorn calculus.

Key words: staghorn calculus, chemical composition of urinary stones, x-ray phase analysis.
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ɥɨɜɢɞɧɨɝɨ ɧɟɮɪɨɥɢɬɢɚɡɚ ɜɵɩɨɥɧɢɥɢ 101 ɩɚɰɢɟɧɬɭ ɜ 
ɜɨɡɪɚɫɬɟ 50,4±5,9 (25–73) ɝɨɞɚ. ɂɡ ɧɢɯ ɩɟɪɜɢɱɧɵɣ ɧɟ-
ɮɪɨɥɢɬɢɚɡ ɢɦɟɥ ɦɟɫɬɨ ɭ 62,9% ɩɚɰɢɟɧɬɨɜ, ɚ ɜ 37,1% 
ɫɥɭɱɚɟɜ ɛɨɥɟɡɧɶ ɧɨɫɢɥɚ ɪɟɰɢɞɢɜɧɵɣ ɯɚɪɚɤɬɟɪ. ɀɢɬɟɥɢ 
ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫɨɫɬɚɜɥɹɥɢ 58,4%, ɪɚɜɧɢɧɵ – 41,6%. 
ɉɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɤɨɧɤɪɟɦɟɧɬɚ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɭ 
71,2% ɛɨɥɶɧɵɯ, ɚ ɭ 28,8% ɩɚɰɢɟɧɬɨɜ ɧɚɛɥɸɞɚɥɢ ɪɟɡɢ-
ɞɭɚɥɶɧɵɟ ɤɨɧɤɪɟɦɟɧɬɵ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɭɞɚɥɟɧɧɨ-
ɝɨ ɤɨɧɤɪɟɦɟɧɬɚ ɜɵɩɨɥɧɹɥɢ ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɣ ɚɧɚɥɢɡ 
(ɊɎȺ). ɋɴɺɦɤɚ ɪɟɧɬɝɟɧɨɝɪɚɦɦ ɤɨɧɤɪɟɦɟɧɬɨɜ ɜɵɩɨɥɧɟ-
ɧɚ ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ «ARL x’TRA» (ɮɢɪɦɵ «Thermo 
Electron», ɒɜɟɣɰɚɪɢɹ) ɫ ɦɟɞɧɵɦ ɚɧɨɞɨɦ ɪɟɧɬɝɟɧɨɜ-
ɫɤɨɣ ɬɪɭɛɤɢ (ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɟ Cu KĮ-
ɢɡɥɭɱɟɧɢɟ). ɇɚɩɪɹɠɟɧɢɟ – 40 ɤȼ, ɚɧɨɞɧɵɣ ɬɨɤ ɫɨɫɬɚɜ-
ɥɹɥ 30–40 ɦȺ.

ɋɴɟɦɤɢ ɜɵɩɨɥɧɟɧɵ ɩɨ ɫɯɟɦɟ Ȼɪɟɝɝɚ-Ȼɪɟɧɬɚɧɨ,  
ɬ. ɟ. ɧɚ ɨɬɪɚɠɟɧɢɟ, ɜ ɪɟɠɢɦɟ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɜ ɢɧɬɟɪ-
ɜɚɥɟ 2ș ɨɬ 4 ɞɨ 34ș (ɢɧɨɝɞɚ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɟ), ɫɨ 
ɫɤɨɪɨɫɬɶɸ ɢɡɦɟɧɟɧɢɹ 2ș ɨɬ 2 ɞɨ 6 ɝɪɚɞɭɫɨɜ ɜ ɦɢɧɭɬɭ 
ɫ ɲɚɝɨɦ ɜ 0,02ș. ɗɬɨɬ ɢɧɬɟɪɜɚɥ ɨɛɨɫɧɨɜɚɧ ɬɟɦ, ɱɬɨ ɜ 
ɧɺɦ ɧɚɯɨɞɹɬɫɹ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɟ ɞɢɮɪɚɤɰɢɨɧɧɵɟ 
ɦɚɤɫɢɦɭɦɵ ɜɫɟɯ ɨɠɢɞɚɟɦɵɯ ɮɚɡ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɪɟɧ-
ɬɝɟɧɨɝɪɚɦɦ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɪɟɞɭ «WinPlotr» ɢ ɪɟɧɬɝɟɧɨ-
ɦɟɬɪɢɱɟɫɤɭɸ ɤɚɪɬɨɬɟɤɭ PDF-2 (2008 ɝɨɞɚ).

ȼɫɟ ɤɨɧɤɪɟɦɟɧɬɵ ɢɡɦɟɥɶɱɚɥɢ ɜ ɫɬɭɩɤɟ, ɩɪɢ ɛɨɥɶ-
ɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɛɪɚɥɢ ɫɪɟɞɧɸɸ ɩɪɨɛɭ. ɉɪɨɛɭ ɜ ɜɢɞɟ 
ɩɨɪɨɲɤɚ ɧɚɫɵɩɚɥɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɭɸ 
ɤɸɜɟɬɭ (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɧɚ ɫɬɟɤɥɹɧɧɵɣ ɜɤɥɚ-
ɞɵɲ, ɧɚ ɛɟɫɮɨɧɨɜɭɸ ɤɸɜɟɬɭ,  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡ-
ɦɟɪɚ ɩɪɨɛɵ).

Ɂɚɬɟɦ ɩɪɨɛɵ ɩɨɦɟɳɚɥɢ ɜ ɮɚɪɮɨɪɨɜɵɟ ɬɢɝɥɢ, ɩɪɨ-
ɤɚɥɢɜɚɥɢ ɜ ɦɭɮɟɥɶɧɨɣ ɩɟɱɢ 30 ɦɢɧɭɬ ɩɪɢ 900° ɋ, ɨɫ-
ɦɚɬɪɢɜɚɥɢ ɜɢɡɭɚɥɶɧɨ ɢ ɩɨɞɜɟɪɝɚɥɢ ɪɟɧɬɝɟɧɨɮɚɡɨɜɨɦɭ 

ɚɧɚɥɢɡɭ. ɉɪɢ ɫɴɺɦɤɟ ɩɪɨɞɭɤɬɨɜ ɩɪɨɤɚɥɢɜɚɧɢɹ ɢɫɩɨɥɶ-
ɡɨɜɚɥɢ ɛɨɥɟɟ ɲɢɪɨɤɢɣ ɢɧɬɟɪɜɚɥ ɭɝɥɨɜ: ɨɬ  2ș ɞɨ 50 ș.

ɉɨɜɬɨɪɧɵɣ ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɣ ɚɧɚɥɢɡ ɤɨɧɤɪɟɦɟɧɬɨɜ 
ɩɨɫɥɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɬɟɪɦɨɨɛɪɚɛɨɬɨɤ ɨɤɨɥɨ 500 ɢ 
(ɢɥɢ) 900° ɋ ɩɨɡɜɨɥɹɟɬ:

1) ɨɛɧɚɪɭɠɢɜɚɬɶ ɮɚɡɵ, ɩɪɢɫɭɬɫɬɜɢɟ ɤɨɬɨɪɵɯ ɦɚɫɤɢ-
ɪɭɟɬɫɹ ɩɟɪɟɤɪɵɜɚɧɢɟɦ ɩɢɤɨɜ;

2) ɪɚɡɥɢɱɚɬɶ ɮɚɡɵ, ɧɟ ɪɚɡɥɢɱɢɦɵɟ ɩɨ ɞɢɮɪɚɤɬɨ- 
ɝɪɚɦɦɚɦ: ɛɪɭɲɢɬ ɢ ɝɢɩɫ, ɫɬɪɭɜɢɬ ɢ ɟɝɨ ɤɚɥɢɟɜɵɣ ɚɧɚɥɨɝ;

3) ɨɛɧɚɪɭɠɢɜɚɬɶ ɚɦɨɪɮɧɵɟ ɮɚɡɵ, ɧɚɩɪɢɦɟɪ ɮɨɫ-
ɮɚɬɵ ɦɚɝɧɢɹ, ɛɥɚɝɨɞɚɪɹ ɢɯ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢɥɢ ɭɱɚ-
ɫɬɢɸ ɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɬɜɺɪɞɵɯ ɪɚɫɬɜɨɪɚɯ;

4) ɨɛɧɚɪɭɠɢɜɚɬɶ ɜɟɫɶɦɚ ɦɚɥɵɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 
ɩɪɢɦɟɫɢ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɧɤɪɟɦɟɧɬɚɯ (ɦɨɱɟɜɨɣ ɤɢɫɥɨ-
ɬɟ, ɰɢɫɬɢɧɟ).

ɉɪɨɰɟɞɭɪɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɚɫɶ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ 
ɬɢɩɚ IBM PC/AT ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ 
ɩɪɨɝɪɚɦɦ «Statistica 6,0» ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ «Excel 
2010». Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɡɚɜɢɫɢɦɨ-
ɫɬɟɣ ɩɪɢɡɧɚɤɨɜ ɩɪɢɦɟɧɹɥɢɫɶ ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ ɢ ɪɚɧɝɨɜɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟ-
ɥɹɰɢɢ ɋɩɢɪɦɟɧɚ. Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɫɜɹɡɢ ɩɪɢɡɧɚɤɨɜ ɢɫ-
ɩɨɥɶɡɨɜɚɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɩɨ ɋɩɢɪɦɟɧɭ (r).

Резулĉтаты исслеąования
ɉɪɢ ɊɎȺ ɜɫɟ ɤɚɦ ɧɢ ɫɨ ɨɬ ɜɟɬ ɫ ɬ ɜɟɧɧɨ ɯɢ ɦɢ ɱɟɫ ɤɨ ɦɭ 

ɫɨɫ ɬɚ ɜɭ ɛɵ ɥɢ ɪɚɫ ɩ ɪɟ ɞɟ ɥɟ ɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɚ ɬɟ ɝɨ ɪɢ ɹɦ: 
ɤɨɧɤɪɟɦɟɧɬɵ, ɫɨɫ ɬɨ ɹɳɢɟ ɢɡ ɦɨɱɟɜɨɣ ɤɢɫ ɥɨ ɬɵ (ɭɪɚɬ); ɧɟ-
ɨɪ ɝɚ ɧɢ ɱɟɫ ɤɢ ɟ ɫɨ ɟɞɢ ɧɟ ɧɢ ɹ ɤɚɥɶ ɰɢɹ: ɤɚɥɶɰɢɣ -ɨɤɫɚ ɥɚɬ ɧɵɟ 
(ɜɟɞ ɞɟɥ ɥɢɬ, ɜɟ ɜɟɥ ɥɢɬ), ɤɚɥɶ ɰɢɣ -ɮɨɫ ɮɚɬ ɧɵɟ (ɜɢɬ ɥɨ ɤɢɬ, 
ɚɩɚ ɬɢɬ); ɦɚɝ ɧɢɣ ɫɨ ɞɟɪ ɠɚ ɳɢɟ ɤɚɦ ɧɢ (ɫɬɪɭ ɜɢɬ). ȼ ɱɢɫɬɨɦ 
ɜɢɞɟ ɤɚɦɧɢ ɜɫɬɪɟɱɚɥɢɫɶ ɜ 39,6% ɫɥɭɱɚɟɜ. ȼ ɛɨɥɶ ɲɢɧ ɫ ɬ-
ɜɟ ɫɥɭ ɱɚ ɟɜ (60,4%) ɤɚɦ ɧɢ ɢɦɟ ɥɢ ɫɦɟ ɲɚɧ ɧɵɣ ɫɨɫ ɬɚɜ, ɱɬɨ 
ɫɜɹ ɡɚ ɧɨ ɫ ɧɚ ɪɭ ɲɟ ɧɢ ɟɦ ɫɪɚ ɡɭ ɜ ɧɟɫ ɤɨɥɶ ɤɢɯ ɦɟ ɬɚ ɛɨ ɥɢ ɱɟɫ-
ɤɢɯ ɡɜɟɧɶ ɹɯ ɢ ɩɪɢ ɫɨ ɟɞɢ ɧɟ ɧɢ ɟɦ ɢɧ ɮɟɤ ɰɢɢ (ɬɚɛɥɢɰɚ). 

ȼ 56,1% ɫɥɭɱɚɟɜ ɜɵɹɜɥɟɧɵ ɢɧɮɟɤɰɢɨɧɧɵɟ (ɫɬɪɭ-
ɜɢɬ, ɚɩɚɬɢɬ, ɜɢɬɥɨɤɢɬ) ɤɨɧɤɪɟɦɟɧɬɵ ɤɚɤ ɜ ɦɨɧɨ-, ɬɚɤ ɢ 
ɜ ɩɨɥɢɤɨɦɩɨɧɟɧɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ. ɉɚɬɨɝɟɧɟɬɢɱɟɫɤɚɹ 
ɪɨɥɶ ɦɨɱɟɜɨɣ ɤɢɫɥɨɬɵ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɤɨɪɚɥɥɨɜɢɞ-
ɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɟɧɚ ɜ 43,9%. 

ɉɪɢ ɨɰɟɧɤɟ ɞɚɧɧɵɯ ɊɎȺ ɭɞɚɥɟɧɧɵɯ ɤɚɦɧɟɣ ɭ ɩɚ-
ɰɢɟɧɬɨɜ ɫ ɪɟɰɢɞɢɜɧɵɦ Ʉɇ ɜɵɹɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ 
ɤɚɥɶɰɢɣ-ɮɨɫɮɚɬɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ (ɚɩɚɬɢɬɵ) ɫ 54,5% 
ɞɨ 77,8% ɢ ɤɚɥɶɰɢɣ-ɨɤɫɚɥɚɬɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ (ɜɟɜɟɥ-
ɥɢɬɵ) ɫ 27,3% ɞɨ 66,7%, ɫɧɢɠɟɧɢɟ ɞɨɥɢ ɭɪɚɬɧɵɯ ɤɨɧ-
ɤɪɟɦɟɧɬɨɜ ɫ 45,5% ɞɨ 33,3% ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɛɨɥɶɧɵɦɢ ɫ 
ɩɟɪɜɢɱɧɵɦ ɧɟɮɪɨɥɢɬɢɚɡɨɦ. 

Ɋɢɫ. 1. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɟɪɜɢɱɧɵɯ  
ɢ ɪɟɰɢɞɢɜɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ

Ɋɢɫ. 3. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ  
ɪɟɡɢɞɭɚɥɶɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ

Ɋɢɫ. 2. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɤɨɧɤɪɟɦɟɧɬɨɜ  
ɝɨɪɧɨɣ ɢ ɪɚɜɧɢɧɧɨɣ ɦɟɫɬɧɨɫɬɢ
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ȼ ɫɪɚɜɧɟɧɢɢ ɩɚɰɢɟɧɬɨɜ ɝɨɪɧɨɣ ɢ ɪɚɜɧɢɧɧɨɣ ɦɟɫɬ-
ɧɨɫɬɢ (ɪɢɫ. 2) ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭ ɪɚɜɧɢɧɧɵɯ ɛɨɥɶɧɵɯ 
-50%, -50%, -37,5% ɫɨɫɬɚɜɚ ɤɚɦɧɟɣ ɩɪɢɯɨɞɢɬɫɹ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ ɧɚ ɞɨɥɸ ɭɪɚɬɚ, ɚɩɚɬɢɬɚ, ɜɟɜɟɥɥɢɬɚ, ɢɧɵɟ 
ɫɨɨɬɧɨɲɟɧɢɹ (-36,4%, -54,5%, -45,5%) ɧɚɛɥɸɞɚɸɬɫɹ ɭ 
ɝɨɪɧɵɯ ɛɨɥɶɧɵɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭ ɩɚɰɢɟɧɬɨɜ ɝɨɪɧɨɣ 
ɦɟɫɬɧɨɫɬɢ ɩɪɟɨɛɥɚɞɚɟɬ ɤɚɥɶɰɢɣ-ɮɨɫɮɚɬɧɵɣ ɢ ɤɚɥɶ-
ɰɢɣ-ɨɤɫɚɥɚɬɧɵɣ ɧɟɮɪɨɥɢɬɢɚɡ, ɚ ɭ ɪɚɜɧɢɧɧɵɯ ɛɨɥɶɧɵɯ –  
ɤɚɥɶɰɢɣ-ɮɨɫɮɚɬɧɵɣ ɢ ɭɪɚɬɧɵɣ. Ʉɚɦɧɢ, ɫɨɞɟɪɠɚɳɢɟ 
ɫɨɥɢ ɦɚɝɧɢɹ, ɜɫɬɪɟɱɚɸɬɫɹ ɬɨɥɶɤɨ ɭ ɩɚɰɢɟɧɬɨɜ ɝɨɪɧɨɣ 
ɦɟɫɬɧɨɫɬɢ.

ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɪɟɡɢɞɭɚɥɶɧɵɯ 
ɤɨɧɤɪɟɦɟɧɬɨɜ (ɪɢɫ. 3), ɬɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɨɫɬɚɬɨɱɧɵɯ ɤɚɦɧɟɣ – ɷɬɨ ɚɩɚɬɢɬ (88,9%) ɢ ɜɟɜɟɥɥɢɬ 
(55,6%), ɚ ɬɚɤɠɟ ɜɵɹɜɥɟɧɚ ɡɧɚɱɢɬɟɥɶɧɚɹ ɪɨɥɶ ɫɬɪɭɜɢ-
ɬɚ, ɯɨɬɹ ɢɡɧɚɱɚɥɶɧɨ ɫɨɥɢ ɦɚɝɧɢɹ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɧɚɢɦɟɧɶɲɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɞɨɥɹ ɨɫɬɚ-
ɬɨɱɧɵɯ ɤɚɦɧɟɣ ɢɡ ɦɨɱɟɜɨɣ ɤɢɫɥɨɬɵ ɧɚɢɦɟɧɟɟ ɜɵɪɚɠɟ-
ɧɚ – 11,1%, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɢɛɨɥɟɟ ɥɭɱɲɢɯ 
ɪɟɡɭɥɶɬɚɬɚɯ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ ɭɪɚɬɧɨɝɨ ɧɟɮɪɨ-
ɥɢɬɢɚɡɚ.

Обсужąение
ɊɎȺ ɤɨɧɤɪɟɦɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨ ɢɞɟɧ-

ɬɢɮɢɰɢɪɨɜɚɬɶ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɨɱɟɱ-
ɧɵɯ ɤɚɦɧɟɣ. ɗɬɨ ɧɟɦɚɥɨɜɚɠɧɨ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɭɫɥɨɜɢɣ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɟɧ ɥɢɬɨɝɟɧɟɡ, ɩɪɨɮɢɥɚɤɬɢɤɟ ɢ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɢ ɪɟɰɢɞɢɜɚ ɧɟɮɪɨɥɢɬɢɚɡɚ.

ɍ ɛɨɥɶɲɢɧɫɬɜɚ ɛɨɥɶɧɵɯ ɜ ɦɨɱɟ ɨɛɪɚɡɭɸɬɫɹ ɫɦɟ-
ɲɚɧɧɵɟ ɩɨ ɫɨɫɬɚɜɭ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɩɨɪɰɢɹɯ ɤɚɦɧɢ 
(ɩɨɥɢɦɢɧɟɪɚɥɶɧɵɟ), ɨɧɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶ-
ɧɨ ɩɪɨɬɟɤɚɸɳɢɦɢ ɨɛɦɟɧɧɵɦɢ ɧɚɪɭɲɟɧɢɹɦɢ ɢ ɧɟɪɟɞɤɨ 
ɩɪɢɫɨɟɞɢɧɢɜɲɢɦɢɫɹ ɢɧɮɟɤɰɢɨɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

ɉɪɢ ɪɟɰɢɞɢɜɧɨɦ Ʉɇ ɯɚɪɚɤɬɟɪɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟ-
ɥɢɱɟɧɢɟ ɱɢɫɥɚ ɮɨɫɮɚɬɨɜ ɢ ɨɤɫɚɥɚɬɨɜ ɤɚɥɶɰɢɹ, ɩɨɷɬɨ-
ɦɭ ɡɧɚɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɟɪɜɢɱɧɵɯ ɦɨɱɟɜɵɯ 
ɤɚɦɧɟɣ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɪɢɫɤɢ ɪɟɰɢ-
ɞɢɜɚ ɡɚɛɨɥɟɜɚɧɢɹ, ɫɨɫɬɚɜɢɬɶ ɩɥɚɧ ɥɟɱɟɧɢɹ, ɷɮɮɟɤɬɢɜ-
ɧɵɣ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɦɨɱɟɤɚɦɟɧɧɨɣ ɛɨɥɟɡɧɢ ɭ ɤɚɠ-
ɞɨɝɨ ɩɚɰɢɟɧɬɚ. 

Ɉɫɧɨɜɧɨɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɪɟɡɢɞɭɚɥɶɧɵɯ ɤɨɧ-
ɤɪɟɦɟɧɬɨɜ – ɚɩɚɬɢɬ ɢ ɜɟɜɟɥɥɢɬ, ɚ ɧɚɢɛɨɥɟɟ ɥɭɱɲɢɣ 
ɪɟɡɭɥɶɬɚɬ ɉɇɅ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɦɨɱɟɜɨɣ ɤɢ-
ɫɥɨɬɵ. Ɍɚɤ ɤɚɤ ɢɡɧɚɱɚɥɶɧɨ ɭ ɩɚɰɢɟɧɬɨɜ ɝɨɪɧɨɣ ɦɟɫɬ-
ɧɨɫɬɢ ɩɪɟɨɛɥɚɞɚɸɬ ɚɩɚɬɢɬ ɢ ɜɟɜɟɥɥɢɬ, ɚ ɭ ɛɨɥɶɧɵɯ ɫ 
ɪɚɜɧɢɧɵ – ɚɩɚɬɢɬ ɢ ɭɪɚɬ, ɬɨ ɭ ɩɚɰɢɟɧɬɨɜ ɝɨɪɧɨɣ ɦɟɫɬ-

ɧɨɫɬɢ ɪɢɫɤ ɧɚɥɢɱɢɹ ɪɟɡɢɞɭɚɥɶɧɵɯ ɤɨɧɤɪɟɦɟɧɬɨɜ ɜɵɲɟ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɜɧɢɧɧɵɦɢ ɛɨɥɶɧɵɦɢ.
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